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(57)Abstract 

PROBLEM TO BE SOLVED: To provide a method and a device for 
manufacturing a composite electronic part by fixing a plurality of 
electronic parts into an integral structure. 

SOLUTION: A chip resistor unit (electronic part) 4 is picked up by a 
suction nozzle 12 from a part feeder 1 1 and transferred onto an 
assembly stage 10, and a required number of the chip resistor units 
4 are stacked up. A thermosetting adhesive agent is transferred 
onto the stacked chip resistor unit 4 by an adhesive agent transfer 
unit 14. The chip resistor units 4 stacked up on the assembly stage 
10 are pressed and heated from above and sideways, so that a 
required number of the chip resistor units 4 are formed and fixed 
into a composite electronic part 
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(54) COMPOSITE ELECTRONIC PART MANUFACTURING METHOD AND DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method and a device for 
manufacturing a composite electronic part by fixing a plurality of 
electronic parts into an integral structure. 

SOLUTION: A chip resistor unit (electronic part) 4 is picked up by 



a suction nozzle 1 2 from a part feeder 1 1 and transferred onto an 
assembly stage 10, and a required number of the chip resistor units 
4 are stacked up. A thermosetting adhesive agent is transferred 
onto the stacked chip resistor unit 4 by an adhesive agent transfer 
unit 1 4. The chip resistor units 4 stacked up on the assembly stage 
10 are pressed and heated from above and sideways, so that a 
required number of the chip resistor units 4 are formed and fixed 
into a composite electronic part. 
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* NOTICES * 

iTPO and NCIPI are not responsible for any 
damages caused by tbe use of tbis translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The manufacture approach of the compovmd electronic parts characterized by accumulating the 
electronic parts of a required number on said assembly section by repeating the actuation which holds the 
electronic parts supplied from a components feed zone with a components maintenance means, and is 
carried to the assembly section about the electronic parts of a required nvimber, operating orthopedically 
while pasting up between the electronic parts of a required number in the assembly section, and 
manufacturing compound electronic parts. 

[Claim 2] The adhesion between the electronic parts of a required number is the manufacture approach of 
the compound electronic parts according to claim 1 by the adhesives imprinted by the underside of 
electronic parts on the way from a components feed zone to the assembly section. 

[Claim 3] The adhesion between the electronic parts of a required number is the manufacture approach of 
the compound electronic parts according to claim 1 by the adhesives applied to the top face of the electronic 
parts put on the assembly section. 

[Claim 4] The manufacture approach of the compound electronic parts according to claim 1 orthopedically 
pressurized and operated from the top face and side face of accumulated electronic parts. 
[Claim 5] The manufacture approach of compound electronic parts given in claim 1 which arranges 
thermosetting adhesive between the electronic parts of a required number, and is heated and stiffened at the 
time of plastic surgery - 4 any 1 terms. 

[Claim 6] The manufacture approach of compound electronic parts given in claim 1 which operates 
orthopedically while accumulating the electronic parts of a required nvimber on two or more trains and 
pasting the assembly section simultaneously - 5 any 1 terms. 

[Claim 7] A components supply means to supply electronic parts to a supply location, and a components 
maintenance means to hold electronic parts, A transfer means to move this components maintenance means 
between a supply location and an assembly location, to transfer electronic parts to an assembly location 
from a supply location, and to accvimulate the electronic parts of a required number on an assembly location, 
The manufacturing installation of the compound electronic parts characterized by coming to have an 
assembly means to pressurize from the top face and side face of electronic parts of an adhesives spreading 
means to apply adhesives to electronic parts, and the required number accumulated on the assembly 
location, to paste up and operate orthopedically, and to unify the electronic parts of a required number. 
[Claim 8] An adhesives spreading means is the manufacturing installation of the compound electronic parts 
according to claim 7 which imprint adhesives on the underside of the electronic parts on the way of being 
transferred to an assembly location from a supply location. 

[Claim 9] An adhesives spreading means is the manufacturing installation of the compound electronic parts 
according to claim 7 which apply adhesives to the top face of the electronic parts transferred to the assembly 
location. 

[Claim 10] An assembly means is the manufacturing installation of compound electronic parts given in 
claim 7 which comes to have a heating means to heat at the time of plastic surgery and to stiffen 
thermosetting adhesive - 9 any 1 terms. 

[Claim 1 1] An assembly means is the manufacturing installation of the compound electronic parts according 
to claim 7 which while pressurizes the side face of the accumulated electronic parts from opposite, and an 
elastic body is prepared in an application-of-pressure side, and become. 

[Claim 12] An assembly means is the manufacturing installation of compoxmd electronic parts given in 
claims 7 and 10, and 1 1 any 1 terms which come to have the application-of-pressure side of the width of 
face which pressurizes an assembly location simultaneously to the electronic parts of the required number 
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accumulated on two or more trains. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach of tiie compound electronic parts 
which fix two or more electronic parts and are unified, and its equipment. 

[0002] 

[Description of the Prior Art] Since two or more electronic parts can be treated as one compound electronic 
parts when mounted in the circuit board if two or more electronic parts, such as a resistor and a capacitor, 
are unified and it forms in compound electronic parts, while the mounting mark to the circuit board are 
reducible, mounting tooth spaces are reducible. Moreover, it is effective also in making the functional part 
of constituting in the compound electronic parts which xmify a capacitor and a coil and have the function of 
a filter. 

[0003] Drawing 9 shows the manufacture approach of the conventional compound electronic parts, and 
shows the example which unifies the chip resistor of plurality (here three pieces), and manufactures 
compound electronic parts. As are shown in drawing 9 (a), and keep spacing, three chip resistors 4 are 
arranged in on the plate side 5, a pressure sensitive adhesive sheet 6 is arranged between chip resistors 4 and 
it is shown in push and drawing 9 (b) fi"om both sides, three chip resistors 4 are formed in the compound 
electronic parts 30 which fixed with the pressure sensitive adhesive sheet 6. 

[0004] As a means to fix two or more chip resistors 4 to one, the manufacture approach which applies the 
adhesives other than the above-mentioned pressure sensitive adhesive sheet 6 to the side face of a chip 
resistor 4, the manufacture approach which sticks the sheet which applied the binder on the top face of two 
or more chip resistors 4 which were made to stick and were put in order are adopted. 
[0005] 

[Problem(s) to be Solved by the Invention] However, electronic parts, such as a chip, have a remarkable 
miniaturization, there is a 1.0x0.5x0. 35mm thing with a chip resistor actually, and the miniaturization is 
advancing further. When forming compound electronic parts using such minimum electronic parts, in order 
to have arranged the equipment for sticking equipment and a pressure sensitive adhesive sheet for adhesives 
applying on the assembly location, interference with the equipment for assembly was not avoided, but 
formation of small compound electronic parts was difficult. Moreover, by the manufacture approach which 
sticks the sheet which applied the binder, there was a trouble that it became difficult to secure an inter- 
electrode insulation. 

[0006] Moreover, it is laid on a plate side so that a flat-surface part large [ of a rectangular parallelepiped ] 
may be located up and down, as shown in drawing 9 fi"om the goodness of the stability when adsorption 
maintenance being carried out in respect of [ which can take a large adsorption area in small electronic parts 
although adsorption maintenance of the electronic parts is carried out by the adsorption nozzle in order to 
carry electronic parts to an assembly location ] being large, and laying in a plate side. Therefore, when 
formed in compound electronic parts, as shown in drawing 9 (b), the area of a component side (base) 
becomes large. Although a component-side product can be made small if the narrow flat-surface part of 
electronic parts forms in compovmd electronic parts as it is located up and down as shown in drawing 10 , it 
is bad, and the stability when laying each electronic parts in a plate side is stabilized, and cannot put two or 
more electronic parts in order. 

[0007] The target place has this invention in offering the manufacture approach which a component-side 
product unifies so that it may become small, and forms two or more small electronic parts in compovmd 
electronic parts, and its equipment. 
[0008] 
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[Means for Solving the Problem] The manufacture approach of the compound electronic parts concerning 
the 1st invention of this application for attaining the above-mentioned object is characterized by to 
accumulate the electronic parts of a required number on said assembly section by repeating the actuation 
which holds the electronic parts supplied from a components feed zone with a components maintenance 
means, and is carried to the assembly section about the electronic parts of a required number, to operate 
orthopedically, while pasting up between the electronic parts of a required number in the assembly section, 
and to manufacture compound electronic parts. 

[0009] If the condition of having been stabilized when put in the large flat-surface part of electronic parts is 
acquired and this is orthopedically pasted up and operated when according to the above-mentioned 
manufacture approach transferring electronic parts to the assembly section from a components feed zone 
with a components maintenance means and accumulating two or more electronic parts on the assembly 
section, it can form in the small compound electronic parts of a component-side product by making the 
narrow flat-surface part of electronic parts into a component side, 

[0010] In the above-mentioned manufacture approach, the adhesion between the electronic parts of a 
required number is realizable on the way from a components feed zone to the assembly section by the 
approach of imprinting adhesives on the underside of electronic parts, or the approach of applying adhesives 
to the top face of the electronic parts placed by the assembly section. 

[001 1] Moreover, by pressurizing and operating orthopedically from the top face and side face of 
accumulated electronic parts, the thickness of an adhesives layer is prepared uniformly, an adhesion 
condition can be stabilized, a location gap etc. can be prepared, and a predetermined dimension can be 
made. 

[0012] Moreover, thermosetting adhesive will be arranged between the electronic parts of a required 
number, and if it is made to heat and harden at the time of plastic surgery, plastic surgery and coincidence 
can be made to complete adhesion, and in ordinary temperature, in order not to harden thermosetting 
adhesive, in the phase imprinted or applied, it will not change but will become easy [ the maintenance as 
adhesives ]. 

[0013] Moreover, while accumulating the electronic parts of a required number on two or more trains and 
pasting the assembly section simultaneously, it can operate orthopedically, and two or more compound 
electronic parts can be completed simultaneously. 

[0014] Moreover, the manufacturing installation of the compoimd electronic parts conceming the 2nd 
invention of this application A components supply means to supply electronic parts to a supply location, and 
a components maintenance means to hold electronic parts, A transfer means to move this components 
maintenance means between a supply location and an assembly location, to transfer electronic parts to an 
assembly location from a supply location, and to accumulate the electronic parts of a required number on an 
assembly location. It is characterized by coming to have an assembly means to pressurize from the top face 
and side face of electronic parts of an adhesives spreading means to apply adhesives to electronic parts, and 
the required number accumulated on the assembly location, to psiste up and operate orthopedically, and to 
unify die electronic parts of a required number. 

[0015] According to the above-mentioned manufacturing installation, a components maintenance means is 
moved between a supply location and an assembly location with a transfer means, electronic parts are 
transferred to the assembly section from a components feed zone, and two or more electronic parts are 
accumulated on the assembly section. In small electronic parts, if adsorption maintenance needs to be 
carried out, it will be put upon a components maintenance means in the large flat-surface part of electronic 
parts in respect of being large and this is pasted up and operated orthopedically, it can form in the small 
compound electronic parts of a component-side product by making the narrow flat-surface part of electronic 
parts into a component side. 

[0016] An adhesives spreading means can make the pile side of required electronic parts apply adhesives 
selectively in the above-mentioned manufacturing installation by the configuration which imprints adhesives 
on the imderside of the electronic parts on the way of being transferred to an assembly location from a 
supply location, or the configuration which applies adhesives to the top face of the electronic parts 
transferred to the assembly location. 

[0017] Moreover, by having and constituting a heating means to heat at the time of plastic surgery and to 
stiffen thermosetting adhesive, at the time of plastic surgery, an assembly means can harden adhesives and 
can manufacture compound electronic parts efficiently. 

[0018] Moreover, an assembly means can absorb dispersion in the dimension of electronic parts with an 
elastic body by while pressurizing the side face of the accumulated electronic parts from opposite, and 
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preparing and constituting an elastic body in an application-of-pressure side, and a component side can be 
orthopedically operated so that it may become a flat surface. 

[0019] Moreover, an assembly means can equip with and constitute the application-of-pressure side of the 
width of face which pressurizes an assembly location simultaneously to the electronic parts of the required 
number accumulated on two or more trains, can operate two or more compound electronic parts 
orthopedically simultaneously, and can be made to complete it. 
[0020] 

[Embodiment of the Invention] Hereafter, the operation gestalt of this invention is explained with reference 
to an accompanying drawing, and an understanding of this invention is presented. In addition, the operation 
gestalt shown below is an example which materialized this invention, and does not limit the technical range 
of this invention. 

[0021] This operation gestalt is what shows the example which fixes two or more chip resistors to one, and 
is manufactured to compound electronic parts. As shown in drawing 1 R> 1 The chip resistor (electronic 
parts) 4 supplied fi-om a parts feeder (components supply means) 1 1 by the adsorption nozzle (components 
maintenance means) 12 The chip resistor 4 of a required nvimber is accumulated on said assembly stage 10 
by repeating the actuation which is held and is carried to the assembly stage (assembly means) 10 about the 
chip resistor 4 of a required number. While pasting up between the chip resistors 4 of a required number on 
the assembly stage 10, it operates orthopedically, and compound electronic parts are manufactured. 
[0022] Said adsorption nozzle 12 is carried in the rise-and-fall driving gear 21, and carries out free migration 
of this rise-and-fall driving gear 21 in the direction of a graphic display arrow head with 1 shaft robot 22. 
Therefore, from a supply location with said parts feeder 1 1 , the adsorption nozzle 12 can carry out free 
migration of between assembly locations with said assembly stage 10, and rise-and-fall actuation can be 
carried out free by the meantime. Moreover, a parts feeder 1 1 lets out the tape which contained tiie chip 
resistor 4 to a supply location, and supplies a chip resistor 4 to a supply location in detail. Moreover, as 
shown in drawing 2 , the assembly stage 10 is equipped with fixed side side application-of-pressure section 
15a, movable side side application-of-pressure section 15b, the top-face application-of-pressure section 16, 
and a heater 1 7, and forms in compound electronic parts two or more chip resistors 4 accumulated on stage 
10a. Moreover, the adhesives imprint section 14 is arranged in the way which the adsorption nozzle 12 
moves to the assembly stage 10 from a parts feeder 1 1 . 

[0023] The manufacture procedure of the compound electronic parts by the manufacturing installation 
which becomes the above-mentioned configuration is explained with reference to drawing 1 - drawing 3 . 
[0024] In drawing 3 (a), a parts feeder 1 1 holds a chip resistor 4 in the crevice 24 established in the tape 23 
at equal intervals, and lets out this tape 23 to a supply location at intervals of formation of a crevice 24. The 
tape 23 is woimd around the reel for every forms, such as resistance, and as shown in drawing 1 , two or 
more tapes 23 are arranged in a supply location at juxtaposition. Move the adsorption nozzle 12 to a supply 
location with 1 shaft robot 22, it is made to descend with the rise-and-fall driving gear 21, and the 
adsorption maintenance of the chip resistor 4 is made to carry out at the head of a nozzle. Raise the 
adsorption nozzle 12, it is made to move onto the assembly stage 10, and the chip resistor 4 of the lowest 
location accumulated on stage 10a is laid by making it descend. By switching the vacuum negative pressure 
of the adsorption nozzle 12 to exhaust air, and going up, the adsorption nozzle 12 which is separated from a 
chip resistor 4 moves to a supply location again, and carries out adsorption maintenance of the following 
chip resistor 4. ■ 

[0025] Since three chip resistors 4 are fixed to one and it forms in compound electronic parts in this 
operation gestalt By the adsorption nozzle 12 which carried out adsorption mainten2ince moving the chip 
resistor 4 which becomes the 2nd step to accumulate from a supply location, making it stop on the adhesives 
imprint section 14, and making it descend As shown in drawing 3 (b), the base of a chip resistor 4 adheres to 
the adhesives 13 supplied on the adhesives imprint section 14, and adhesives 13 are imprinted by the base. 
In addition, thermosetting adhesive is used as adhesives 13 here. The chip resistor 4 with which adhesives 
13 were imprinted by this base is laid on the 1st step of chip resistor 4 which is on the assembly stage 10 by 
migration of the adsorption nozzle 12, and becomes two steps of piles. Then, as adhesives 13 are imprinted 
similarly, and the 3rd step of chip resistor 4 is also carried to an assembly location and is shown in drawing 
3 (c), three chip resistors 4 are changed into the condition of having put upon three steps. 
[0026] As shown in drawing 3 (d), movable side side application-of-pressure section 1 5b will move to the 
fixed side side application-of-pressure section 15a side, and the assembly stage 10 will put three 
accumulated chip resistors 4 in the both-sides side application-of-press\ire sections 15a and 15b, and if three 
chip resistors 4 are accumulated on stage 10a, it will operate them orthopedically so that the side face of 
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three chip resistors 4 may become an equal location. Furthermore, as the top- face application-of-pressure 
section 16 rotates from the condition which shows in drawing 2 and it is shown in drawing 3 R> 3 (e), three 
accumulated chip resistors 4 are pressurized from a top face, and are heated at a heater 17. 
[0027] The condition that array spacing of three chip resistors 4 becomes irregular with the surface tension 
of adhesives 13 by application of pressure by the top- face application-of-pressure section 16 as shown in 
drawing 4 (a) is canceled, and as shown in drawing 4 (b), three chip resistors 4 can form in the compound 
electronic parts 1 which fixed at equal spacing, therefore, the junction location of the circuit pattern formed 
on the circuit board when the compound electronic parts 1 formed in this way were mounted in the circuit 
board — each chip resistor 4 ~ each polar-zone 4a comes to be located in accuracy. 
[0028] Moreover, when the adhesives 13 thermosetting in the condition of having been regulated by the 
predetermined measurement by each side-face application-of-pressure sections 1 5a and 1 5b and the top-face 
application-of-pressure section 16 of a fixed side and a movable side are hardened and regulation is solved 
by heating of a heater 17, the compound electronic parts 1 of a predetermined dimension are completed. 
Moreover, by using thermosetting adhesive, in the condition of being in the adhesives imprint section 14, it 
does not harden but will become effective in the maintenance of adhesives 13. 

[0029] Moreover, as shown in drawing 2 , it can prevent that the smoothness of a component side is spoiled 
by the dimension error of a chip resistor 4 by attaching an elastic body 25 in the application-of-pressure side 
of movable side side application-of-pressxire section 15b. That is, in small electronic parts, such as a chip 
resistor 4, it is common that a crosswise dimension error is permitted to **0.05mm, and since a width 
method will be decided with the chip resistor 4 with a large dimension even if it pressurizes by fixed side 
side application-of-pressure section 15a and movable side side application-of-pressure section 15b as shown 
in drawing 5 (a) when the chip resistor 4 with a crosswise large dimension is intermingled, a component side 
does not become flat-tapped. Then, if the elastic body 25 is attached in the application-of-pressure side of 
movable side side application-of-pressure section 1 5b, since the large chip resistor 4 of a dimension error 
will compress an elgistic body 25 to be shown in drawing 5 (b) When the side face of each chip resistor 
becomes flat-tapped in the application-of-pressure side side of fixed side side application-of-pressure section 
15a and it fixes with adhesives 13, As shown in drawing 5 (c), if this component side 26 is turned and 
mounted in the circuit board, each chip resistor 4 can form in the compound electronic parts 1 which contact 
a circuit pattern by making into a component side 26 the side face which became flat-tapped. 
[0030] Next, the 2nd operation gestalt from which the method of application of adhesives differs is 
explained. In addition, the same sign is given to the component which is common in a previous 
configuration, and the explanation is omitted. 

[0031] In drawing 6 , it is constituted so that the dispensing head 18 which applies adhesives with the 
adsorption nozzle 12 can move onto 1 shaft robot's 22 orbit 27. When the rise-and-fall driving gear 28 
carries out transit migration of said orbit 27 top, said dispensing head 18 is horizontally movable, while it is 
carried in the rise-and-fall driving gear 28 and enables rise-and-fall migration. 

[0032] As are shown in drawing 7 (a), and adsorption maintenance of the chip resistor 4 is carried out from 
a parts feeder 1 1 by the adsorption nozzle 12 which moved to the supply location and it is shown in drawing 
7 (b), it moves to an assembly location and a chip resistor 4 is laid on the assembly stage 10. As the 
dispensing head 18 moves to an assembly location to compensate for the adsorption nozzle 12 moving to a 
supply location and it is shown in drawing 7 (c), it descends on a chip resistor 4 and adhesives 1 3 are 
applied. Since the adsorption nozzle 12 which moved to the supply location in the meantime is carrying out 
adsorption maintenance of the following chip resistor 4 from the parts feeder 1 1 , to compensate for the 
dispensing head 1 8 going up and moving to an evacuation location, it moves to an assembly location, and as 
shown in drawing 7 (d), the following chip resistor 4 is accumulated on the chip resistor 4 with which 
adhesives 13 were applied. 

[0033] As shown in drawing 7 (e), movable side side application-of-pressure section 15b will move, a side 
face will be pressurized between fixed side side application-of-pressure section 15a, and if this actuation is 
repeated and the chip resistor 4 of a required number is accumulated on the assembly stage 10, as shown in 
drawing 7 (f), when the top-face application-of-pressure section 16 pressurizes from a top face, the chip 
resistor 4 of the accimiulated required number will be orthopedically operated by the predetermined 
dimension. Moreover, it is heated at a heater 17 in the meantime, and when the thermosetting adhesives 13 
are hardened and movable side side application-of-pressure section 1 5b and the top-face application-of- 
pressure section 16 retum to the original location, the chip resistor 4 of a required number is vinified as 
compoimd electronic parts 1 . 

[0034] In the configuration of two examples mentioned above, in order to raise productivity more, as shown 
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in drawing 8 , it can constitute on the assembly stage 33 which accumulates and makes a chip resistor 4 two 
or more trains, and manufactures simultaneously two or more compound electronic parts 1. On this 
assembly stage 33, while making area of stage 33a large, according to this, the width of face of fixed side 
side application-of-pressure section 35a and movable side side application-of-pressxire section 35b, the top- 
face application-of-pressure section 36, and a heater 37 is expanded. After accvimulating a chip resistor 4 on 
two or more trains on stage 33a one after another from a parts feeder 11 by the adsorption nozzle 12, 
hardening and plastic surgery of adhesives 13 are performed simultaneously. Since hardening of adhesives 
1 3 which this configuration takes a duration most is made by two or more trains coincidence, manufacture 
of the compound electronic parts 1 can be performed efficiently. 
[0035] 

[Effect of the Invention] Since small electronic parts are accumulated in respect of the large area and it 
pastes up according to this invention as the above explanation, spreading of adhesives is easy and it can 
constitute to equipment without interference with a spreading means and an assembly means. Moreover, 
also when there is dispersion in the dimension of electronic parts, a component side can be finished flat- 
tapped and can msmufacture compound electronic parts without poor mounting. 

[Translation done.] 
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[Drawing 3] 
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[Drawing 4] 
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[Drawing 5] 
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